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Abstract

Correlation and path analysis studies on 18 marketable pod yield pod and yield attributing traits in 44 accessions of French
bean revealed that marketable pod yield per plant had highly significant and positive association with length of inflorescence,
number of inflorescence per plant, number of flowers per inflorescence, pod length, pod weight, number of pods per plant
pod width and number of seeds per pod indicating the possibility of improvement in these traits through simultaneous
selection. Path analysis for green pod yield per plant revealed that traits like number of pods per plant and pod weight
exhibited high positive direct effects on green pod yield per plant. Number of pods per plant being chief contributing
character for green pod yield with indirect effects through number of inflorescences per plant, number of seeds per pod,
number of pods per inflorescence and length of inflorescence. Keeping in view the direct and indirect contribution of
component traits towards total green pod yield per plant, the indirect selection on number of pods per plant number of
inflorescences per plant, number of seeds per pod, number of pods per inflorescence and length of inflorescence in French

bean is suggesting rewarding.
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Introduction

Common bean (Phaseolus vulgaris L.) is the most
important and widely cultivated among all the beans. Dry
edible beans; come in a wide variety of market classed,
including kidney bean, navy bean, pinto bean, haricot bean,
black bean, black bean, white bean and runner bean.
These beans, although differing in the size and colouring
of the seed are all just different types of a single species,
Phaseolus vulgaris L. Its seed contain 19-31% protein,
2% fat, 61% carbohydrate (includes 5% fibres) as well
as adequate levels of vitamins and minerals. It is grown
for dried seeds, green pod vegetable and for processing
as a frozen vegetable (Biswas et al., 2010 and Singh,
2000). Yield of an economic part of a crop plant, a
complex quantitative character is greatly dependent on
several related characters. A study of correlation between
different yield forming quantitative characters provides
an idea of association that could be effectively exploited
for selecting better plant types in crop improvement
programmes. The estimation of correlation coefficients

indicates only the extent and nature of association between
yield and its components, but does not show the direct
and indirect effects of different yield attributes on yield
per se. Pod yield is dependent on several characters which
are mutually associated; these will in turn impair the true
association existing between a component and pod yield.
A change in any one component is likely to disturb the
whole network of cause and effect. Thus, each
component has two paths of action viz., the direct influence
on pod yield and the indirect effect, through components
which are not revealed from the correlation studies.
Keeping in view, the importance of these biometrical
approaches, an experiment was conducted to know the
direct and indirect effects of yield and its attributing
characters in common bean.

Materials and Methods

Forty one genotypes along with three checks viz.,
Kentucky wonder, PLB-10-01 and Ayoka were evaluated
in randomized block design with three replications during
2011-12 at Vegetable Research Station, A.R.I.,
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Table 3 continued...

0.4446"

0.5072"

-0.0492
-0.0565
-0.0759
0.0745
1.0000
1.0000

00709
01977
0.2047

1.0000

1.0000
-0.0759
0.0745

-0.2887"| 0.0506
0.3228"

1.0000
1.0000
01977
0.2047
-0.0492
-0.0565

1.0000
1.0000
-0.2887"
0.3228"
0.0506
00709

0.4446"

0.5072"

0.5027"

0.5700"

0.2207
-0.2369"
00144
-0.0072
0.7156"

0.7219"

0.0423
0.0366
0.2083
0.2128
00510
0.0434
0.3863"

0.3918"

0.5422"

0.6534"

0564

01202
0.1226

0.2097
0.2479"

0.1005 | 04109"
01032 | 04422"

-0.0730

-0.0892 | 0.0551

0.4159"

04574"

0.1226
-0.1098
00175
0.0157
0.1304
01270
-0.2820"
0.2978"

0.1397
-0.1495
0.3360"
40.3465"

0.3697"

0.1305
0.1671

0.0047
0.0038
-0.0402
-0.0533
0.3346"
0.3882"

0.4478"
-0.2856"
0.3148"

40.2386"
0.2577"
01730
-0.1689

0.1092
0.1172

0.4405"

05110"

0.4886"

0.5315"

0.2753"
0.2878"
01275
0.1376
0.6221"

0.6578"

0.2728"

0.3402"

-0.1002
0.1044
-0.0583
-0.0571

0.3492"

0.3753"

0.1421
01279
0.3237"
0.3327"
0.2233
0.2277"

00107
0.0076

0.3573"
0.3666"
-0.2458"
0.2613"

0.0621
0.0680

00164 | 0.0928

-0.0004 | 0.0906

00166
00106
0.0352
0.0505
0.0539
0.0426

0.2775"
-0.2896"
-0.1045
01072
-0.0855
-0.0941

P | 0.2244"
G| 0.2781"

P
G
P
G
P
G

15

16

17

18

*and ** significance at 5% and 1% levels, respectively.

P. Arun Kumar et al.

Rajendranagar, Hyderabad (A.P.), India. These entries
comprised the local genotypes collected from different
parts of Arunachal Pradesh. Each genotype was
accommodated in a row of 6 m length with 90 cm line-
line and plant-plant spacing of 60 cm. Fertilizers as 50 kg
N, 60 kg P O, and 40 kg K,O were applied to raise good
stand. The data were recorded on five randomly selected
plants in each plot for 18 quantitative traits, viz., plant
height (cm), number of primary branches, days to first
flowering, days to 50% flowering, length of inflorescence
(cm), number of inflorescence per plant, number of
flowers per inflorescence, number of pods per
inflorescence, days to first pod harvest, days to last pod
harvest, pod length (cm), pod width (cm), pod weight (g),
number of pods per plant, number of seeds per pod, 100
seed weight (g), protein content (%) and marketable pod
yield per plant. Data on twelve qualitative characters was
recorded on stem pigmentation, pod colour, pod beak
shape, pod pubescence, pod shape, pod curvature,
parchment layer, seed colour, seed mottling, brilliance of
seed and seed shape as per the minimal descriptors of
NBPGR (National Bureau of Plant Genetic Resources).
Correlation coefficient was worked out as per Al Jibouri
et al. (1958) and path coefficient for various characters
was calculated by formula given by Dewey and Lu (1959).

Results and Discussion

There was a considerable variation among the forty
four French bean genotypes for twelve qualitative
characters studied. The details of which are presented in
table 1. Maximum number of genotypes possessed green
pigmented stem, white flower wing and flat dark green
slightly curved short beaked pods with intermediate
pubescence. Seeds of which had shiny cream coloured
kidney shape without mottling indicating wider diversity
in phenotypic characters among the genotypes studied.

Correlation coefficient analysis revealed that
genotypic correlations were found to be higher than the
corresponding phenotypic correlation coefficients for all
the characters indicating the supervision of phenotypic
expression under the influence of environmental factors
(table 2). Marketable pod yield per plant was found highly
and significantly positively correlated at both genotypic
and phenotypic levels with length of inflorescence, number
of inflorescence per plant, number of flowers per
inflorescence and number of pods per inflorescence. This
vividly suggests that simultaneous selection for these traits
would be effective in improving total green pod yield per
plant. Similar results have been reported by Patil et al.
(2004), Siroshi (2005), Nahar and Newaz (2005), Chauhan
et al. (2007) and Bangar et al. (2008).
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Days to first flowering, days to 50% flowering, days
to first pod harvest, days to last pod harvest, pod length,
pod width, pod weight, number of seeds per pod, number
of pods per plant had significant positive association with
marketable pod yield per plant. Hence, direct based on
these traits will be rewarding to a breeder. These results
are in accordance with the findings of Mishra et al.
(2008), Rai et al. (2008) and Guleria et al. (2009). On
contrary, marketable pod yield per plant exhibited
significant negative correlation with days to last pod
harvest.

Path coefficient analysis revealed that number of pods
per plant exhibited high positive direct effect on
marketable pod yield per plant followed by pod weight at
both levels of significance (table 3). The present results
are in line with those obtained by Mishra et al. (2008),
Rai et al. (2008), Rai et al. (2009), Chattopadyay and
Dutta (2010).

Days to 50% flowering exhibited low positive direct
effect at phenotypic level and high positive direct effect
on marketable pod yield per plant at genotypic level,
respectively. Number of pods per plant also showed high
positive indirect effect through number of inflorescences
per plant, number of seeds per pod, number of pods per
inflorescence and length of inflorescence, moderate
positive indirect effect through number of flowers per
inflorescence and low positive indirect effects through
number of primary branches per plant. Pod weight also
exhibited high positive indirect effect through pod length
and pod width and low positive indirect effect through
100 seed weight and days to first flowering on marketable
pod yield. This suggested that indirect selection based on
number of inflorescences per plant will be effective in
yield improvement.

From the foregoing investigation, it can be concluded
that number of pods per plant and pod weight are
considered to be vital traits in selection of desirable
genotypes of French bean.
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